Introduction
Paraneoplastic cerebellar degeneration (PCD) is a rare disorder known to represent a remote effect of cancer (1) . Small cell lung cancer is the most frequent neoplasm amongst those causing PCD; gynecological cancers, breast cancers or lymphomas are also frequent underlying tumors (2) . The precise etiology of the paraneoplastic syndrome is unknown. However, there is increasing evidence to support the involvement of immunological mechanisms (3) (4) (5) (6) (7) . Anti-Purkinje cell antibodies are frequently detected in the serum and cerebrospinal fluid (CSF) of patients with gynecological or breast cancers. These antibodies are designated as anti-Yo, which reacts with the cytoplasm of Purkinje cells immunohistochemically and reacts with the 62 kd and 34kd bands on immunoblots (8). We describe here a patient with PCD in whom no underlying tumor could be detected despite extensive exploration, however her serum and CSF were shown to contain high titers of antibody similar to anti-Yo. Test laparotomy revealed a fallopian tube tumor of 2cm in diameter, and tumor resection resulted in improvement of cerebellar ataxia.
Materials and Methods

Patient
A 70-year-old woman was in good health until June 15, 1990, when diplopia appeared. Within 3 days, she developed ataxia, vertigo, nausea and vomiting. Her speech and gait disturbance due to cerebellar ataxia worsened rapidly and finally she became bedridden at the beginning of July. She was admitted to a local hospital and was transferred to our hospital on September 28, 1990. Examinations proved unremarkable for the general organs. On neurological examination, she showed saccadic eye movement and down-beat nystagmus, together with slurred and unclear speech. and truncal ataxia which prevented her from sitting unaided. Myoclonus was observed on her right arm. The deep tendon reflexes were hyperactive in the upper extremities but decreased at the patella tendons. The patient also showed dysuria due to atonic bladder. Blood analysis was normal except for a slight elevation of LDH (490 IU/1). Tumor markers, CEA, a-fetoprotein, CA19-9 and CA125, were all normal. Her CSF contained 45/mm3 mononuclear cells, 86 mg/dl glucose and 59 mg/dl protein with an IgG content of 8.4mg/dl. A cranial CT scan and MRI were normal except for a small old cer ebellar infarction. A lung CT, abdominal CT, intrapelvic CT, abdominal echogram, fiberscopy of the upper and lower gastrointestinal tract, vesicography and gyneco logical examinations revealed no evidence of tumors. An electromyogram showed mild neurogenic changes in the rectus femoris and anterior tibial muscles with no evidence of neuromuscular block. Detection of the anti-neuronal antibodies Normal tissues (cerebrum, cerebellum, spinal cord, liver, kidney and heart muscle) were obtained from autopsied men or from rats and mice. They were snap frozen in liquid nitrogen to prepare cryostat sections or homogenized for electrophoresis. Some of the materials were fixed in 4% paraformaldehyde for 12 hours and embedded in paraffin for immunohistochemical use. Samples of the patient's serum and CSF were taken several times before and after tumor resection. The procedures for immunohistochemistry or immunoblotting were as in previous reports with some modifications (7, 9). For further characterization, the recombinant proteins were produced from the complementary DNA (CDNA) clone encoding a 52 kd protein recognized by an antineuronal cell antibody in the serum from a patient with PCD (designated as pWR590-PCD17SN) (10) for immunoblot. Immunoelectron microscopy was performed according to the procedure described previously (ll). Results
Immunohistochemistry showed that the patient's IgG from serum and CSF reacted with Purkinje cell cytoplasm (Fig. 1) , but it did not react with other tissues in the central nervous system (CNS) or general organs outside the CNS, at dilutions of 1:100 to 1:40,000 and 1:5 to 1:400, respectively. On immunoblot, the patient's IgG from serum and CSF reacted with the 58kd band (Fig.  2a) . On immunoelectron microscopy, the endoplasmic reticulum and Golgi apparatus were stained with the patient's serum (data not shown). They also reacted with the 58 kd cerebellar protein, also with the 45 kd band on blots of recombinant proteins from pWR590-PCD17SN clones but not with blots of pWR590 vectors without inserts (Fig. 3) . These results and the patient's clinical features were strongly suggestive of PCD with an auto- Fig. 1 . Paraformaldehyde-fixed paraffin-embedded section of normal human cerebellum overlaid with patient CSF at a dilution of 1:100 and stained using biotin-avidin immunoperoxidase method (x500). The cytoplasm of Purkinje cells were stained. Fig. 2 . a) Western blots of rat cerebellar homogenates incubated with the sera, diluted 1:250, from patient (P) and a normal subject (C). The patient's serum recognized a 58kd band, b) Western blots of rat cerebellar homogenates (Cbl) and the tumor tissue homogenates (Tu) from the patient incubated with the patient's serum. The 58kd bands on both of the blots were stained.
antibody very similar to the anti-Yo antibody; her under lying tumor was thought to be gynecological or breast cancer. As breast cancer was not found by mammography or other examinations, laparotomy was undertaken to search for gynecological tumors; laparotomy confirmed that the patient had a fallopian tube tumor of 2cm in diameter which was found to be undifferentiated adeno carcinoma (Fig. 4) . Her serum also stained the 58kd band on blots of resected tumor tissue (Fig. 2b) . The patient was given 3 cycles of FCAP therapy (cisplatin, adriamycin, cyclophosphamide and 5-fluorouracil). A month after tumor resection, her clinical symptoms im proved and she has been able to enjoy rehabilitation in a wheelchair and to sit by herself. Her speech can also be understood more easily than before. The maximum dilution titer of her autoantibody has decreased to , to which our patient's serum reacted as described above, and which has a very similar structure to that of CDR62. 
